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Treatment Effgct of Corncobjand Rlce Straw Enhanced Subsurface Flow Constructed

Wetland on, Low,€/N Ratio Waste,water
HU Manli} i “HAO Qingsju', MA Rong-zhen' , CHEN Ke-qin", LUO Shi-xu', JIANG Chang-sheng'-**

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and Environment, Southwest University, Chongging
400715, China; 2. Chongging Key Laboratory of Agricultural Resources and Environment, Chongging 400716, China)

Abstract; The lack of carbon sources severely inhibits denitrification in wastewater with a low C/N ratio. Corncob and rice straw were chosen as supplementary carbon sources
to bring into the wetland system to supplement the carbon sources needed for denitrification, and the enhancing effects of the two carbon sources on nitrogen removal from the
wetland were studied. The cumulative release of carbon was in the order of rice straw [ (145.17 +9.44) mgeg ™" ] > corncob [ (57.41 £5.04) mg-g~"] based on the 11-
day pure waler extraction and release experiment, whereas the cumulative release of nitrogen was in the order of rice straw [ (2.31+0.09) mg+g ™" ] > corncob [ (0.66 +
0.08) mg+g™"]. The average carbon/nitrogen ratios released and accumulated by corncob and rice straw during the observation period were 94. 78 and 63. 64, respectively.
Corncob was more suited as an additional carbon source than rice straw. COD concentrations in the effluent from the corncob and straw constructed wetlands were found to be
below 50 mg+L ™" for the 58-day pilot test of subsurface flow constructed wetlands, except on days 8 to 12. The NO, -N removal rates of the corncob-added built wetlands
were 93%-99% over the observation period, with good denitrification performance. In comparison, the lowest NO; -N removal rate of the constructed wetland with the
addition of rice straw was only 76. 8% at the late stage of operation, and the denitrification rate dropped dramatically. The control group removal rates of NO, -N were only
76.2%-77. 7%, indicating a clear lack of carbon sources. The accumulation of NO, -N was also induced by a lack of carbon supply. NO, -N effluent concentrations were
2.5-6 times and 6-26 times higher in the constructed wetlands with rice straw and the control groups, respectively, than those in the wetlands constructed with corncob. The
addition of corncob resulted in a more substantial reduction in NO, -N content in the constructed wetland than the addition of rice straw (P <0.05). The TN removal rates of
wetlands constructed with corncob and rice straw and the control group were 83.75%-93.49%, 76.59%-78.85%, and 67.85%-72.56%, respectively, with significant
differences among the three (P <0.01). Finally, pretreatment with dilute alkali heating raised the cumulative carbon release of corncob to (93.73 +17.49) mg+g ™" and the
carbon/nitrogen ratio to 175. 8, significantly improving the carbon release performance of corncob and demonstrating that it is a suitable source of extra carbon.

Key words: subsurface flow constructed wetland; low carbon/nitrogen ratio; denitrification; corncob; straw
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